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PROBLEM TO BE SOLVED: To provide a transmission 
thrust washer capable of enhancing a productivity 
without generating a fusing abrasion and making it 
thinner. 

SOLUTION: The transmission thrust washer is obtained 
by molding an injection-moldable resin composition to an 
annular body. The transmission thrust washer is formed 
by filling the resin composition from a film gate having a 
1/6-1/2 circumference length to an outer periphery 
length. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the thrust washer for transmission which comes to fabricate the resin constituent in which 
injection molding is possible to an annular solid, and said thrust washer for transmission is periphery die 
length. 1 / 6 - 1/2 Thrust washer for transmission characterized by filling up with and forming said resin 
constituent from the film gate of circumferential die length. 

[Claim 2] said film gate — the bowstring die length in an annular solid periphery — outer-diameter 
diameter of said annular solid 1 / 2 - 1/1 it is — thrust washer for transmission according to claim 1 
characterized by things. 

[Claim 3] The thrust washer for transmission according to claim 1 or 2 characterized by having the hole 
with which said annular solid penetrates the slot which leads to a periphery from the inner circumference, 
or the front rear face of this annular solid. 

[Claim 4] The resin constituent in which said injection molding is possible receives the whole resin 
constituent in at least one fibrous compounding agent chosen as the phenol resin in which injection 
molding is possible from a glass fiber, a carbon fiber, and aromatic polyamide fiber. 30-80 Claim 1 
characterized by coming to carry out weight % combination, thrust washer for transmission according to 
claim 2 or 3. 

[Claim 5] The resin constituent in which said injection molding is possible is a thrust washer for 
transmission according to claim 4 characterized by coming to blend at least one inorganic compounding 
agent further chosen from a silica, a calcium carbonate, a mica, talc, wollastonite, a glass flake, and clay. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the thrust washer for automatic transmissions 

about the thrust washer for transmission. 

[0002] 

[Description of the Prior Art] from the turbine liner generally connected with the pump impeller by which 
the torque-converter section of automatic transmissions (it is hereafter called AT for short), such as 
automobiles, such as a torque converter and Clutch hydraulic application, is connected with the input 
member of the rotational motion force, and an output member — becoming — such a AT — usually — 
5-10 The thrust needle bearing of an individual is used. Since a thrust needle bearing can consist of a 
needle roller and a retainer and sliding contact (slide contact) of the turbine etc. cannot be directly 
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carried out to a needle roller, it is attached through the orbital board and the minimum width of face 
which installation takes for this orbital board is restricted. In order to attain a miniaturization and 
lightweight-izing of AT in recent years, a thrust needle bearing is being changed into the thrust washer 
made of synthetic resin. 

[0003] While satisfying the rigidity needed for abrasion resistance, low coefficient of friction, and a thrust 
washer, the high speed and the thrust washer for the quantity planar pressure slipping sections which 
consists of a resin constituent which uses poly arylene SURIFIDO system resin, a carbon fiber, and a 
perfluoro system fluororesin as an indispensable component as a washer which can shorten the dimension 
of the direction of an axis of the thrust washer for AT are known (publication number 1 1-170397). 
[0004] 

[Problem(s) to be Solved by the Invention] However, when small lightweight-ization of AT comes to be 
called for more, it is necessary to carry out the thinning of the thrust washer which is not a functional 
part for performing torque transmission etc., and there is a problem that thinning is difficult, in the 
conventional poly arylene SURIFIDO system resin constituent. When especially the manufacturing cost 
tended to be lowered, and productivity tended to be raised and it was going to attain the thinning of a 
thrust washer, the production process which took die shrinkage into consideration by a conventional disk 
gate method and a conventional diaphragm gate method, and the side gate method, and metal mold had to 
be used, and thinning was difficult. 

[0005] Moreover, since the thrust washer for transmission using a resin constituent has a possibility that 
transmission may burn and lock when melting wear arises, when abnormality generation of heat is carried 
out, especially the thing that is not done for melting wear is searched for. For this reason, use of a 
thermoplastics constituent is difficult and has the problem that injection molding is not easy. 
[0006] This invention aims at offering the thrust washer for transmission whose thinning can improve 
productivity and becomes possible, without having been made in order to cope with such a problem, and 
causing melting wear. 
[0007] 

[Means for Solving the Problem] This invention is a thrust washer for transmission which comes to 
fabricate the resin constituent in which injection molding is possible to an annular solid, and this thrust 
washer for transmission is periphery die length. 1 / 6 - 1/2 It is characterized by filling up with and 
forming the above-mentioned resin constituent from the film gate of circumferential die length, moreover, 
the above-mentioned film gate — the bowstring die length in an annular solid periphery — 1 / 2 - 1/1 of 
an outer-diameter diameter it is — it is characterized by things. [ of the above-mentioned annular solid ] 
Moreover, this annular solid is characterized by having the hole which penetrates the slot which leads to 
a periphery from the inner circumference, or the front rear face of this annular solid. 
[0008] By carrying out injection molding of the thrust washer for transmission from the film gate of a 
predetermined dimension, the effect of die shrinkage can be mitigated and an annular solid also with high 
roundness is obtained highly [ the precision of the thrust direction ]. 

[0009] The resin constituent in which the above-mentioned injection molding is possible receives the 
whole resin constituent in at least one fibrous compounding agent chosen as the phenol resin in which 
injection molding is possible from a glass fiber, a carbon fiber, and aromatic polyamide fiber. 30-80 It is 
characterized by coming to carry out weight % combination. Furthermore, it is characterized by coming to 
blend at least one inorganic compounding agent chosen from a silica, a calcium carbonate, a mica, talc, 
wollastonite, a glass flake, and clay. 

[0010] By blending a fibrous compounding agent with the phenol resin constituent in which injection 
molding is possible, and carrying out injection molding using a film gate method, it excels in dimensional 
stability and rigidity and abrasion resistance improve. Moreover, since the above-mentioned phenol resin 
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constituent serves as heat-curing resin in the condition of having become a thrust washer, melting wear 

is not caused and thinning becomes possible. 

[0011] 

[Embodiment of the Invention] Drawing 1 and drawing 2 explain an example of the thrust washer for 
transmission of this invention. Drawing for drawing 1 to explain the perspective view of a thrust washer, 
and for drawing 2 explain film gate width of face is shown, respectively. As the thrust washer 1 for AT has 
the need of being used under oil lubrication conditions also in order to suppress wear of a thrust washer 
or other party slipping material (partner side which carries out sliding contact) at the time of sliding 
contact (slide contact) with aluminium alloys, such as ADC12, or carbon steel, therefore shown in drawin g 
1 The hole (not shown) which penetrates the slot (oil path) 2 which penetrates an inner circumference 
and periphery side for a slot 2 preferably, or the front rear face of a thrust washer is formed in the sliding 
surface of a thrust washer 1, or both structures are arranged and formed in it. 4 is the projection for 
thrust washer 1 immobilization. 

[0012] a thrust washer 1 — periphery die length 1 / 6 - 1/2 since a resin constituent is filled up with and 
formed from the film gate of circumferential die length — film gate **** 3 — the perfect circle-like 
thrust washer 1 — a top view — seeing — the bowstring die length Lg in an annular solid periphery — 
outer-diameter diameter Lr of an annular solid 1 / 2 - 1/1 it is . Lg is Lr. One half Die shrinkage becomes 
it large that it is the following, and a perfect circle-like annular solid becomes is hard to be obtained. In 
addition, in drawing 2 , in a spool and 6, a runner and 3a show a film gate and 7 shows [ 5 ] a gas vent, 
respectively. 

[0013] a slot 2 — one [ at least ] field of a thrust washer 1-24 a book — desirable — 2-12 a book — 
usually — 2-6 Actual formation is carried out. A slot is arranged at an abbreviation equal include angle 
centering on the shaft of an annular thrust washer at a radial, and it applies to a periphery side from an 
inner circumference side, and it is equal width of face, the equal depth, and an equal slot cross-section 
configuration uniformly, and, as for ********, being arranged at equal intervals is desirable. The shape of 
a cross-section quirk in which the cross-section configuration of a slot 2 has the shape of the shape of a 
cross-section quirk which has an inclined plane [ obtuse angle / side face / slot ], and radii on the basis 
of a cross-section abbreviation rectangle (configurations, such as a square, a rectangle, a trapezoid 
(dovetail groove), a trapezoid (reverse trapezoid) that carried out the abbreviation truncated mold, and a 
parallelogram, are included), and the thrust sliding surface etc. is mentioned. The above-mentioned slot 
opens an inner circumference [ of a thrust washer ], and periphery side for free passage to abbreviation 
regular intervals, and even if flabellate form area or configuration of the sliding surface which are 
uniformly formed in equal width of face, the equal depth, and an equal slot cross-section configuration, 
applying a slot to a periphery side from an inner circumference side, and were divided in several minutes 
[ number / of a thrust washer / of slots / each ] are not equal at all, they come to spread a profile etc. If 
it does in this way, lubrication liquid film will be formed in an equal include angle by homogeneity in the 
abbreviation flabellate form sliding surface by which division-into-equal-parts rate formation was carried 
out at the circumference of the shaft of a thrust washer, and cooling by the lubrication by the fluid and 
fluid of the sliding surface will also be made good. It is this inclination's making the cross-section 
configuration of all slots an equal respectively, and arranging the above-mentioned slot at an equal 
include angle respectively around the axis of a thrust washer, a fluid will be supplied to the sliding surface 
by the homogeneity flow rate, and it is thought that the above-mentioned inclination appears notably. 
[0014] Injection molding is possible and the suitable resin constituent for this invention is a phenol resin 
constituent. Phenol resin is resin generated by the addition condensation of phenols, such as a phenol, 
cresol, a xylenol, alkylphenol, and resorcinol, and formalin, and if it is the resin gestalt which can carry out 
injection molding, either a resol mold or a novolak mold can be used for it. 
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[0015] A glass fiber, a carbon fiber, aromatic polyamide fiber, or such mixture can be used for a fibrous 
compounding agent. Spinning of the glass fiber is carried out and it is obtained from the inorganic glass 
which uses Si02, B-2s aluminum [ 03 and ] 203, CaO and MgO, Na20, K20, Fe203, etc. as a principal 
component. Generally alkali free glass (E glass), alkali glass (C glass, A glass), etc. can be used. If the 
effect on phenol resin etc. is taken into consideration, alkali free glass is desirable. Alkali free glass is 
borosilicate glass which does not contain most alkali components in the constituent. Since there is almost 
no effect on phenol resin since an alkali component is hardly contained, and the property of a resin 
constituent does not change, it excels as a compounding agent. As a glass fiber, MF03MB120, 
MF06MB120 (Asahi fiberglass company trade name), etc. are mentioned, for example. 
[0016] A carbon fiber can be used without being based on the class of raw materials, such as a 
polyacrylonitrile system (it is hereafter called a PAN system for short), a pitch system, a rayon system, 
and lignin poval system mixture. As an example of a pitch based carbon fiber, trade name "KUREKA" 
series at large [, such as KUREKA chop M107T and M207S (trade name by Kureha Chemical Industry Co., 
Ltd.), ] is mentioned. As an example of a PAN system carbon fiber, "BESUFAITO" (trade name by Toho 
Rayon Co., Ltd.) series at large is mentioned, and BESUFAITO HTA-CMF-0040-OH, BESUFAITO HTA- 
CMF-0160-OH, BESUFAITO HTA-CMF-1000-E, BESUFAITO HTA-C6-E, etc. are mentioned as the 
example, "trading card" (trade name by Toray Industries, Inc.) series at large [ moreover, ] — it is — a 
trading card — MLD-300 and a trading card — MLD-1000 grade is mentioned. 
[0017] All can be used, although aromatic polyamide fiber is a synthetic fiber which consists of a 
macromolecule which connected the aromatic series ring by amide association and has the Para mold and 
a meta-mold with the joint location of amide association. As an example, Kevlar (Du Pont trade name), 
TOWARON (Akzo trade name), and theque NORA (trade name made from theque NORA) are mentioned. 
[0018] In addition, in order to raise the adhesion of the above-mentioned fibrous compounding agent and 
phenol resin and to raise the mechanical property of a thrust washer etc., surface treatment may be 
performed for the front face of these fiber by a processing agent, a silane system coupling agent, etc. of 
content, such as epoxy system resin, polyamide system resin, polycarbonate system resin, and polyacetal 
system resin. 

[0019] a fibrous compounding agent — independent [, such as a glass fiber and a carbon fiber, ] — it is - 
-or — as mixture — the resin constituent whole — receiving — 30-80 weight % — desirable — 40-70 
Weight % combination of is done. Mechanical strengths, such as rigidity as a thrust washer for 
transmission and abrasion resistance, are not obtained as it is less than 30 % of the weight, but it is 80. 
When weight % is surpassed, it is inferior to a moldability. 

[0020] The phenol resin constituent in which injection molding is possible can blend a silica, a calcium 
carbonate, a mica, talc, wollastonite, a glass flake, clay, or such mixture as an inorganic compounding 
agent further in order to raise rigidity and abrasion resistance more, the blending ratio of coal of an 
inorganic compounding agent — the resin constituent whole — receiving — 5-50 weight % — desirable - 
- 10-30 It is weight %. Moreover, solid lubricants, such as polytetrafluoroethylene resin powder, a 
graphite, and molybdenum disulfide, can be blended for the purpose of lubricative improvement. 
[0021] 

[Example] Outer diameter which shows the resin constituent blended at a rate (% of the weight) which 
shows example 1 novolak mold phenol resin, a glass fiber, silica powder, calcium-carbonate powder, and 
talc powder in Table 1 to drawing 1 with injection molding equipped with the film gate 1 15mm, bore Thick 
100mm The 3mm thrust washer with an oil groove (flute width 3mm, channel depth 1mm, slot number 8 
book) was fabricated, a film gate — radii die length 75mm (abbreviation of outer-diameter periphery 
length 1/5), and bowstring die-length abbreviation 68mm it was . It compared with the cost which 
production of a thrust needle bearing took the cost which thrust washer production took. A result is 
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shown in Table 1. 

[0022] The evaluation trial by the ring-on disk method was performed using the obtained thrust washer. 
Inserting a sample offering thrust washer in the inferior surface of tongue of a rotation driving shaft, 
contacting the partner material of the shape of a ring fixed to the base in housing with the bolt under this 
thrust washer, and supplying a lubricating oil with oil, cover a predetermined load over a rotation driving 
shaft, it is made to rotate with a predetermined rotational speed, and this trial measures the wear height 
of a sample offering thrust washer. Below, a result is shown for experiment conditions in Table 1 again. 
1) lubricating oil: — oil for AT by SHOWA SHELL SEKIYU K.K. GERUKO ATF2 oil-temperature: — 100- 
degree-C3 partner material: — number of S45C4 rotations: — 3000rpm (the outer-diameter partial rate 
of a thrust washer: 1083.3m/min.) 

5) planar pressure: — 3 MPa6 test time: — 1 Time amount [0023] The thrust washer was obtained like 
the example 1 except using the phenol resin blended at a rate (% of the weight) shown in example 2 - 
example 7 table 1. In addition, the carbon fiber used BESUFAITO (trade name by Toho Rayon Co., Ltd.), 
and aromatic polyamide fiber used TOWARON (Akzo trade name), respectively. The same evaluation trial 
as an example 1 was performed using the obtained thrust washer. A result is shown in Table 1 . 
[0024] The thrust washer was obtained like the example 1 except using the resin constituent blended at a 
rate (% of the weight) shown in example 1 of comparison - example of comparison 3 table 1. The same 
evaluation trial as an example 1 was performed using the obtained thrust washer. A result is shown in 
Table 1. 

[0025] The thrust washer was obtained with the metal mold equipped with the side gate using the resin 
constituent blended at a rate (% of the weight) shown in example of comparison 4 table 1. It is the same 
as that of an example 1 except the used resin constituent and metal mold. 
[0026] It is the thrust needle bearing by NTN Corp. of the example of comparison 5 former. 
[0027] 
[Table 1] 
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[0028] As shown in Table 1 , the thrust washer of each example excelled [ height / wear ] in abrasion 
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resistance small. Consequently, it was able to consider as the thrust washer of thin meat. Moreover, the 
cost which thrust washer production took also fell more sharply than the example of a comparison. The 
thrust washer of the example 4 of a comparison using injection molding equipped with the side gate had 
the large amount of curvatures, and it was judged that an appearance was poor. 
[0029] 

[Effect of the Invention] The thrust washer for transmission of this invention is periphery die length. 1 / 6 
- 1/2 Since it fills up with and comes to form a resin constituent from the film gate of circumferential die 
length, the curvature of an annular solid is suppressed and the washer near a perfect circle is obtained. 
Moreover, since it is not necessary to also use metal mold as the metal mold in consideration of the 
amount of curvatures, metal mold costs fall, a film gate — the bowstring die length in an annular solid 
periphery — outer-diameter diameter of an annular solid 1 / 2 - 1/1 it is — since — product precision 
improves further. 

[0030] Since the thrust washer for transmission has the hole which penetrates the slot which leads to a 
periphery from the inner circumference, or the front rear face of this annular solid, oil lubrication is made 
smoothly and it is excellent in abrasion resistance. 

[0031] The resin constituent in which injection molding of the thrust washer for transmission is possible 
The whole resin constituent is received in at least one fibrous compounding agent chosen as the phenol 
resin in which injection molding is possible from a glass fiber, a carbon fiber, and aromatic polyamide fiber. 
30-80 Since it comes to carry out weight % combination Furthermore, since it comes to blend at least 
one inorganic compounding agent chosen from a silica, a calcium carbonate, a mica, talc, wollastonite, a 
glass flake, and clay, the thrust washer excellent in dimensional stability, rigidity, and abrasion resistance 
is obtained. Moreover, the phenol resin constituent after heat curing does not cause melting wear, and 
the thinning of it becomes possible. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view and sectional view of a thrust washer. 
[Drawing 2] ******** for explaining film gate width of face. 
[Description of Notations] 

1 Thrust Washer 

2 Slot 

3 Film Gate **** 
3a Film gate 

4 Projection 

5 Spool 

6 Runner 

7 Gas Vent 
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